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Preparation of an Anion Exchange Membrane Using the Blending Polymer of
Poly(ether sulfone) (PES) and Poly(phenylene sulfide sulfone) (PPSS)
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Abstract: The anion exchange membrane using the blending polymer of poly(ether sulfone) and poly(phenylene sulfide
sulfone) was prepared. It was confirmed by EDXS and FT-IR analysis that the prepared anion exchange membrane had the
-N- as an anion exchange group. The ionic conductivity in 1 mol/L H,SO, aqueous solution was measured. The ionic
conductivity of the prepared anion exchange membrane was 0.015~0.083 S/cm, and had a high value compared with AFN
and APS as a commercial anion exchange membrane. Permeabilities of the vanadium ions through the prepared anion
exchange membrane were tested to evaluate the possibility as a separator in vanadium redox flow battery. Vanadium ion
permeation rate in the prepared anion exchange membrane had a low value compared with Nafion 117 as a commercial
cation exchange and AFN as a commercial anion exchange membrane.

Keywords: ion exchange membrane, anion exchange membrane, ionic conductivity, redox-flow battery, vanadium
permeability
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Scheme 1. Preparation reaction of PPSS.
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Scheme 2. Reaction of chloromethylation.
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Fig. 1. Molecular structure of the prepared anion exchange
membrane.
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Fig. 2. Measuring equipment of membrane resistance in 1
M (mol/L) H,SO4 aq. solution.
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Fig. 3. Equipment used for the measurement of the perme-
ability of each vanadium ion through the prepared anion
exchange membrane.
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(a) Surface

(b) Cross-section

Fig. 4. Morphology of the surface and cross-section of the prepared anion exchange membrane obtained with a SEM.
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Fig. 5. EDXS analysis of the prepared anion exchange membrane.
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Table 1. Membrane Resistances and Ionic Conductivities of the Prepared Anion Exchange Membrane and Commercial Membrane

Measured in 1 M H,SO; Solution

Membrane name Thickness Membrane registance Ionic conductivity
(um) (Q - cm”) (S/cm)
Prepared anion PAEM-1 110 0.72 0.015
exchange membrane PAEM-2 280 0.34 0.083
Commercial anion APS (Asahikasei Co.) 220 0.57 0.037
exchange membrane AFN (ASTOM Co.) 120 0.40 0.03

20 4

AL

FETHRF

WETAl

T
4000 2000

T T
2000 1000

Wavenumber {cm-1)

Fig. 6. IR spectra of the prepared anion exchange membrane obtained by FT-IR.
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Table 2. Ton Exchange Capacities and Water Contents of the Prepared Anion Exchange Membrane and Commercial Membrane

Membrane name IEC Water content Fixed ion concentration
(meq./g-membrane) (%) (meq./g-H,0)
Prepared anion PAEM-1 6.05 30.8 19.7
exchange membrane PAEM-2 5.89 40.0 14.7
Commercial anion APS (Asahikasei Co.) 0.78 60.3 1.29
exchange membrane AFN (ASTOM Co.) 0.79 49.8 1.58

Table 3. Vanadium ion permeability in the Nafion 117, AFN, PAME-2 membrane

Membrane Permeability of vanadium ions x 10 (cm?min)

Name Type v v vo* VO,

Nafion 117 Cation 1.86 2.33 6.04 2.65

AFN Anion 1.03 1.72 5.90 8.09

PAME-2 Anion 1.08 1.25 0.28 0.43
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HEolq ug uie} o] Ao e olew A2 o] emakukel PAME-22HIA ZF HhHE of
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